(iii) Back propagation [2]. This network has 64 input neurons, 20 hidden neurons and 26 output neurons. Only the hidden and output neurons are mapped onto individual PES. The algorithm provides learning with momentum. The training and test sets comprises 26 characters that use an 8 x 8 bit map.
most frequently used registers. When there are no registers available to hold data, then the data need to be stored in memory. Accessing these data incurs a time penalty. This penalty is determined as an extra three clock cycles for every access that goes to memory instead of a register. The three cycles involve saving the old address register, loading the address of the value into the address register and reading the value at the given address into a data register. the speed degradation that occurs when the number of registers is less than the total required by the algorithm. The curves start at 2 as this is the minimum number of registers required for the PE to function.
Analysis: From the graphs it can he seen that a small number of registers account for the majority of accesses. Keeping speed within 5% of the maximum obtainable, the register requirements are shown in Table 1 . It can be seen from this Table that both the back propagation and ART-1 algorithms require an equally large number of registers. For a general purpose architecture, such as the TNP, the use of six general purpose registers gives a good compromise between speed and the processor complexity. One of the greatest challenges in setting up any HDWDM network is obtaining laser sources with the precise emission wavelengths required by the system. The wavelengths of all sources throughout the network need to be accurately placed to within a small fraction of the interchannel spacing. Ease of manufacture is also highly desirable to make low cost components available for wide-scale HDWDM implementation.
We report a new form of semiconductor laser in which the lasing wavelength can be accurately set at the design stage. By activating different parts of the same device, lasing can be made to occur on any one of a comb of different wavelengths, the spacing between which can be very accurately predetermined. Laser fabrication involves only standard photolitho-graphic masking techniques, dry and wet-chemical etching. Just one regrowth is employed, that of a semi-insulating current blocking layer. By virtue of its wavelength precision and simplicity of fabrication, we believe that this laser has significant potential for wide-scale implementation in HDWDM networks.
M A G I C laser:
The laser may be regarded as a monolithic two-dimensional realisation of an external grating laser where, instead of a single active element and a rotating grating, we have a fixed integrated grating and an array of active stripes. When any one of the stripes is injection pumped it lases at a wavelength determined by its position relative to that of the grating. As this geometry is accurately defined by a photolithographic mask, precise design-stage definition of the lasing wavelengths is possible. We call the integrated laser a 'multistripe array grating integrated cavity (MAGIC)' laser [3] .
A similar multistripe integrated laser has been suggested as a potential source of multiwavelength radiation [4], and an equivalent bulk-optic demonstration has recently been reported [ 5 ] . We will consider multiwavelength operation of the MAGIC laser in another publication.
A schematic diagram of the MAGIC laser reported in this
Letter is given in Fig. 1 . The optical resonator is similar to form the reflective boundaries of the resonant cavity. The grating is formed by a reflective wall vertically etched down through the waveguide core. It is curved in the plane of the device and focuses retrodiffracted light onto the 'internal' ends of the active stripes. These stripes comprise a conventional InCaAs/lnGaAsP multiquantum well (MQW) active region that lies directly on top of the waveguiding core, the latter being continuous with the rest of the optical resonator body. This arrangement assures good coupling of the optical mode between the active stripe and the planar guide region [7] . Semi-insulating InP provides current-blocking for the electrically pumped stripes and also forms an upper cladding to the planar waveguide.
Fabrication: The laser structure was grown by low-pressure metal organic vapour deposition (MOCVD) on an n+-InP substrate. First, the waveguide core and laser structure was grown: a 0.3pm n-InGaAsP (Ag = 1.3pm) guide core, followed by a thin InP etch-stop layer, a 6 InGaAs we11/6 1nCaAsP (ig = 1.3pm) barrier undoped MQW active region, 0.2pm of quaternary grading, 0.9pm of p-lnP, and a final 0.2pm p+-InCaAsP (E.# = 1.3pm) top contact layer. The multistripe array was then formed by etching down to the top of the waveguide core, and 1.0pm of semi-insulating Fe : InP re-grown on the etched surface. chemically assisted ion beam etching [SI was then used to etch the -3pm deep verticalwalled diffraction grating. After metallising the grating, top contacts were formed to the stripes and the wafer was thinned and cleaved across the stripe array to provide the laser output facet.
The fabricated laser measured -14 x 3mm2, with a stripe/ grating separation of IOmm. The stripes were typically -2" long and spaced at -40pm, their exact placing being chosen to linearise the laser output wavelengths. Active region widths were 6-7 pm. The diffraction geometry employed was a standard 9 mm radius Rowland circle; the grating operated in 16th order and was blazed for retroreflection.
Laaer characteristics The laser was examined under pulsed operation Each active stripe was pumped separately No temperature stabillsation was employed Lasing was observed from the active stripes, over a spectral range from -1500 to 1535nm Current thresholds were 80-100 mA, and the lasing intensity was typically > 25 dB above the background spontaneous emission The emissions were TE polarised The typical emission spectrum of a stripe, taken with an 0 1 nm resolution optical spectrum analyser, is shown in Fig Scanning Fabry-Perot measurements revealed that the lasing of each stripe occurred predominantly on a single longitudinal mode. The emission was > 8 d B above the next most intense of the 8-9 other longitudinal modes contained within a -0.27nm emission band. The longitudinal mode spacing and the output spectral band are in accord with the laser cavity length and active stripe width, respectively. Reduction of the active width to a value typical of single mode buried lasers is expected to produce single frequency operation of the MAGIC laser.
Summary: We have presented a new monolithic semiconductor laser: the multistripe array grating integrating cavity (MAGIC) laser. Laser emission occurs from each stripe at a wavelength determined by its position relative to an integrated diffraction grating. This permits accurate determination of the lasing wavelengths at the design stage. We have fibre band at accurately predefined wavelengths. We expect that this MAGIC laser will find widespread application in HDWDM networks.
It is shown that AM signals introduce travelling inversion waves in the Er-doped fibre amplifier. A lormula for the induced distortion is found. Especially for Er-doped fibres with high numerical aperture the distortions may reach magnitudes which are problematic in relation to AM-FDM optical video links.
Introduction: Several papers indicate that the distortion in EDFAs is so small that they in the future can be used in AM-FDM optical analogue video transmission systems [l-31. Most of the attention has focused on second order distortion caused by a coupling between the gain tilt of the EDFA with the chirp of the signal laser, whereas the distortion caused by the internal gain dynamics of the EDFA has so far been neglected. Considering a lifetime of -1Oms for the excited Er ion this seems reasonable, but without a proof it must be considered as a postulate. Some results for the gain dynamics are presented in Reference 4, but these are not safely extrapo-ELECTRONICS LETTERS 10th September 1992 Vol. 28 lated to distortion magnitudes relevant for optical video transmission systems. Owing to these considerations we have performed a first order perturbation calculation on the rate equation. Surprisingly, we find distortion with magnitudes comparable to the distortion related to the gain slope. We therefore hope that our results can link some of the conflicting results mentioned in Reference 3.
Theory:
The ratio x between Er ions in the excited state and total number of Er ions, known as the inversion, can be evaluated in time according to the differential equation where S, and S, are the absorption and emission strengths, respectively. These are related to the excited state lifetime 7, and the photon intensity of the signal N,, the photon intensity of the pump N, and the spectral photon intensity of the forward and backward propagating amplified spontaneous emission n,,,(u) by Sa = u,AcJNs + uAuP)Np + 0 where ue and uo are the cross-sections for emission and absorption and U is the optical frequency. We assume that the photon intensity N , varies in time around its time mean value (N,) and consider the following identity: we find, by inserting eqns. 2-4 into eqn. 1 and collecting terms of the same order in 6, that:
Zero order :
First order:
where the zero order emission and absorption strengths SC, ' ' , SLo) are obtained from eqn. 2 with N , = N:O1. Because the intermodulation is known to be very weak at modulation frequencies relevant for analogue transmission [l-31 we consider only the first order correction. By Fourier transforming x(') we obtain from eqn. 5 
